Introduction 42
The Arabian Plate hosts several intraplate basaltic fields and so provides a valuable 43 natural laboratory to explore how this style of magmatism occurs (Camp and Euphrates Graben, Sirhan Graben, Karak Graben and Esdraelon Valley (Fig. 1a) . 64
Some of these structures, such as the Euphrates Graben, were not tectonically 65 active during magmatism. Therefore, it is important to explore the sources 66 contributing to this type of magmatism and to determine what other factors might 67 cause its association with such structures. In this contribution we focus on the 68 ACME laboratories (Canada; Table 1 ). Major element analyses were conducted by 96 X-ray fluorescence upon fused discs prepared by using six parts of lithium 97 tetraborate and one part of rock powder. The mixture was fused in crucibles of 95% 98
Pt and 5% Au at 1050°C for 60 minutes to form a homogeneous melt that was cast 99 into a thick glass disc. Trace element concentrations were analysed by ICP-MS 100 using a fusion method with precision better than ±3% (Online Appendix 2). 101
Pb, Sr, and Nd isotopes were measured on splits separated from the same 0.2 g 102 aliquots at the University of Geneva using a 7-collector Finnigan MAT 262 thermal 103 ionisation mass spectrometer during December 2008. Samples were processed 104 using procedures described in Chiaradia et al. (2011) . The 90° magnetic sector mass 105
analyser has an extended geometry with stigmatic focusing. 87 isotope data were corrected for instrumental mass fractionation and machine bias by 114 applying a discrimination factor determined by multiple analyses of NBS SRM981, 115 using the reference value of Todt et al. (1984) . The discrimination factor averaged 116 0.00082 +/-0.00005 (2SE, n=132) per mass unit. These standard analyses were 117 performed over a 6-month period during which the Siverek basalts were analysed. 118
Pb, Sr and Nd blanks were all below their respective detection limits. 119
Results

Appendix 1. 122
Petrography 123
Siverek lavas are olivine-, plagioclase-and augite-phyric basalts, trachybasalts and 124 tephrites with high MgO contents and are dominantly alkaline in character. 125
Generally, they are fresh with little visible sign of alteration other than the presence 126 of minor iddingsite in some olivine crystals. Loss on ignition values are generally low 127 with only a small number in excess of 2 wt.% and all less than 3 wt.% (Table 1) . 128
Siverek lavas are fine-grained and contain less than 25 modal % phenocrysts. 129
Olivine and plagioclase are ubiquitous and are the most abundant phenocrysts with 130 smaller quantities of clinopyroxene present in many lavas. No xenoliths or xenocrysts 131 were identified either in hand sample or during microscopic examination. 132
Major and trace elements 133
Silica contents of Siverek lavas range from 43.57 to 49.63 wt.% while MgO contents 134 vary between 12.12 and 3.97 wt.%. Based on their major and trace element 135 compositions two groups of Siverek lavas can be recognised (Fig. 2) Normalised incompatible element diagrams show inter-element ratios to be similar in 156 the two groups (Fig. 4) . Group 1 lavas show moderate degrees of enrichment of the 157 most incompatible elements relative to primitive mantle with pronounced negative 158 anomalies in Pb and, to lesser extent P, whilst the heavy rare earth elements and Y 159 are also relatively depleted. Overall, Group 2 lavas show similar patterns but with 160 greater enrichment in all elements except the heavy rare earth elements and Y, 161 which have similar concentrations to Group 1 (Fig. 4) (Fig. 5) . 181
Discussion 182
In this section we will evaluate the processes that have modified Siverek magma 183 subsequent to its generation in the mantle, then determine the mantle sources and 184 compare these to other Arabian intraplate magmatic suites. and slightly greater than that for Harrat Ash Shaam (Fig. 7) . 239
Few trace element ratios in the Siverek volcanics display strong correlations with 240 isotopic ratios, but Ba enrichment is associated with more radiogenic Sr in our 241 dataset ( Fig. 6a ) and less radiogenic Nd isotopic ratios. Ba contents are also more 242 scattered than those of most other trace elements (Fig. 3) . Specifically, high 87 Sr/ 86 Sr 243 is found in rocks with high Ba/Yb ratios and Ba-enrichment shows far greater scatter 244 than other trace element ratios when plotted against indices of chemical enrichment 245 (Fig. 6b) . This Ba-enrichment is unlikely to result from the presence of caliche as 246 The models illustrated in Fig. 7a demonstrate that the array of Sr-Nd isotopic ratios 262 at Siverek can be produced by less than 10% differentiation for either a Group 1 or 263
Group 2 initial melt. For an assimilation to crystallisation ratio of c. 0.75 this equates 264 to <5% addition of contaminant to the initial melts. The Pb isotopic variation in the 265 model requires even less addition of crust (Fig. 7b & c) , although the exact amount is 266 highly dependent on the ratio of Pb concentrations in the melt and contaminant, 267 which is very poorly constrained. Such restricted amounts of contamination are likely 268 to have relatively little impact on the major element concentrations in the melts. 269
It is possible to produce the range of isotopic compositions observed at Siverek with 270 relatively small amounts of contamination by either upper or lower crust (Fig. 7) . 271
Successful models can be achieved because of the significant heterogeneity in the 272 contaminant dataset we have chosen but such heterogeneity is likely to be a real 273 feature of any crustal terrane with which melts interact. The isotopic data for most 274
Siverek (and other southern Turkish, Syrian, Lebanese and Jordanian) lavas are 275 consistent with upper or lower crust as the contaminant (Fig. 7a-c) . However, the 276 most contaminated Siverek rock (DS-34) has extremely elevated Δ7/4 and Δ8/4, 277 which might be interpreted as a lower crustal contaminant (Fig. 7d) suggesting that this process has also added significant amounts of Ba to the magma. Both groups were derived by melting over a range of depths, the lower degree melts 359 of Group 2 containing more significant input from deeper mantle. We detect no 360 isotopic distinction between Group 1 and 2 for Sr and Nd isotopic ratios. The data 361 indicate some variation in initial Pb isotopic compositions, as previously observed for 362
The majority of variation in Δ7/4 and Δ8/4 at Siverek, and probably other Turkish and 365
Syrian localities, reflects crustal contamination (Fig. 7) . The low Δ8/4 relative to Δ7/4 366 of the least contaminated Siverek lavas indicate that this source is distinct from that 367 of magmatism attributed to the Afar plume. This trait is shared by the vast bulk of 368
Neogene to recent magmatism in southern Turkey, Syria, Jordan and Lebanon, with 369 only a couple of exceptions from the Northern Dead Sea Fault in Syria (Fig. 7d) . 370 Therefore, we conclude that there has been negligible involvement of mantle derived 371 from the Afar region in northern Arabia. 372 
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